Searching PAJ 



1/2 ^—i> 



PATENT ABSTRACTS OF JAPAN 

(iDPublication number : 04-073760 
(43)Date of publication of application : 09.03.1992 

(51)IntCL G03F 3/00 

(21) Application number : 02-187785 (71)Applicant : VICTOR CO OF JAPAN LTD 

(22) Date of filing : 16,07.1990 (72)Inventor : MIYOSHI TADAYOSHI 

KURIYAMA KOJI 
SHISHIDO ICHIRO 



(54) COLOR CORRECTING DEVICE 

(57)Abstract: 

PURPOSE: To facilitate the change and setting of a 
correcting condition in a state that fidelity of color 
reproduction is held by providing like a cascade a fist 
color correcting circuit for performing a matrix 
operation of a linear polynomial, and a second color 
correcting circuit containing a look-up table and an 
arithmetic part. 

CONSTITUTION: By a correcting circuit CCC1 for 
executing a color correction by performing a matrix 
operation of a linear polynomial to a color signal of a 
correction object, a color correction conforming to a 
light source variation at the time of reading an image 
and a document condition, or a color correction of an 
image is executed. A color correcting circuit CCC2 
refers to a look-up table, based on data of the color 
signal outputted of the circuit CCC1, and executes a 
color correction corresponding to a characteristic of 
an output apparatus. In such a way, in a state that 
fidelity of color reproduction is held, the change and 
setting of a correcting condition are facilitated. 
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1 ©«feir^®fei:^f&-r5f-» 

7c©fe{t^©v='— • T>y 7" • 7^— (LU 
T) t7h-U';^fi^hbT:#ti|&bT. •7^y-:f- 

©fe«^©x-^*f#2.i-5t-rs^'rv^ h • v-:;t: 

tfilBbfe(D©Mff;^^{Cctseft^^^:^ 
S^>fifflbT«fiKbfefe1SlE^g«i> ism^Wks^'^^' 

rL>L\Li.^ miE^f^^nmizkm-r^ :i hi^-e § 5 1 1^ 

Cfflv>e>ti2.^tbT#»:#iMT% A^o. ^D;^«©fe 

IEb^,^fe#31As^#e>^^•5e 

fJiSS^$^TV^S*s^ <^IE*{^©^Mt|^bT{±s 

^jmrnizx^jv^i/^ ■ T^^y ' y^--:/;v^^mimK.x 
*5 ? i o {3 b fc t) ^ jfe 5 ^ i±m^^ -sjmti^ji'^v^ -y^if 
r • 7^— >^;^©l*]^^»gs;t•5*'b!&^m{^^^'iv^ 
B5i3©^n©«^T* i>^m(D^ ^ >; as-^s i: ^ns 

:^mn^m^ btfeffiiiE^rff j: d izm^^titzm 1 

Oil«IElHlS&i:s ffiIE*f^©fefH^©7^-^lC*3tj-S± 

fiEtfi©t:>y \>m<Dy'—$'*^yYu:^m^tLxm^^ti 
MLxfTtj:t)ti^mmzm^-^^ti^ i»:2«w±©s{3 

*Jlj-SlSffl«»ffl^lSSt7^-^i:b-Cs AW:t;©fef8^ra 



(2) 

^5^-^{3;}3»tST^lifff©tf<^ hg¥©7*-4'hBulBbfc 

mMSiPffl^iRT^-^' tifixt}^nxm?Sy'-'i'^^^ 

tii:ht^mwmt. B«fB©ffiIE^nfefi{i^©5^-<5' 
Bui3©WM7=-<J' i:&iD»bTtiJ;t»■rSAD»^i:S:^^ 
X-m^^ntcm 2 ©fe«IElH]ESi: &ISEi!^K^ftT,«t5 

ffiIE^^©fefS-t{- 1 »:^IgiJ© v h U >y 
fifi^l bTfe1tIES:tT55:-5 J: -5 i ©feWIE 

^l©feMIEIilSSA^e./±i;t>$nfce{8^©7^-^C 
43(t5±efii©tf >y hP©7'-;$'AS7' KUJ^W^i: bT 

tfT®tr>i' bffi^©T'-4'tr*tbTff:&t>n5«»tfflV>^> 
» l»J2JlJil±©iC{cinj-5«P5SI»miS7^-i5'i: 
bTs AtB;»3©feM-^fflt*5(tSM5^fe*f^As«fcns 
=&eM-^*5^ti^n#ffiT-S{bb&i:t®« 

fflIE^^©fefH^©7^-^{343ttS±{i«f©tf>y 
h I^Ct'-^ AST K l/^^ft^fc bT«$&^n:fe t § 
SlE^tifefe«^©7=-3' i:^ T{fiffi©tr';' M¥©7^- 
30 <^'{3MbT^T^t)n•l>^1^»cfflv^?>^^■5 l»:2m&.±<D 

Aiz^if^mrsmmmmmy'-'$' t vx. xmtKD^n 
t^^ti^ns^mx mitLtzt^ ©«/J^ ^mmizx^^mm 

«^^*xfc^ 2 ©fe*f miHlB&t i >) . tB*^*sffiiP© 

ii$tt&*t-S*)©i:bT©feffiIE&fT^^fcmt. ^1^ 

" mm^ntz^ 1 ©awiEiiiKt j;^TffliiEb-cm:ti«is 

J^ATs ^ftlII®S#B3bT*^0^®fe1«IE^a©^^* 
fl<J!&F«3^^^oV^■rS^iNBt|54W•r 5o B 1 ESV^ 2 ia«± 
*^B^©e«IE^S®^«^J S:?N-r yvyi^m. S 3 HI 
ttSl©feMlElH]SS©«fiKfii^JS:^1-:/D'yi7 0, ^40 
H:«2©feMiEigE&©«fi£«^J&5^1-:;^Dyi7 0, ^50 
ttB 2©fe1SiEllIK&4'-C'(£ffl^n5SI^«|5©#!fS«?!l^?N 
■r:/a>;/^H, ^6 0(il|2©fe^IE[ElSS4'T-ffiffl^n 
50. . T'y:?" • 7^-:/>'i'©iB1Srt^Sfi?[|^b&Elx 
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(3) 



^ 7 miit^m(Dtztb<D^^?S^7f^TmX't!>^c 

^^m(D&mimw:0mmm^^-rm i lasv^ 2 la 

t^sV'.T. l,2,3i±1iIE*f^t^^^-CV>^>fe^t^®A;^3 
WiElElSSs CCC2{iM2©feMlEI5|IiST'fe-5o 

^ 1 ©fei«iE[ii^ccitt> miEMWLCD^m^vi 1 

^3 0{C^-r^l(Dfe1iiElll8SCCClH*5V>T> 7,8,9 
{±«iE^>f^®feffi-^©X:^*S?s ' 10, 11, 12<±» 1 
lEElESCCClCiS^ T-fe So 

ll3iat^■r^lCDfe1iIElHl8SCCCltt^V^T^ 190:* 
Stf^iSirk, gk, bkS^^ UT^fl[il20~22t 5 m» 
^^^^U-H3r>';-/^ UT'fefJv $fc> 23~25tt 

mw^WL^^ u - h-:r > t ig-r-^^-r smif 

rk:rkl,rk2,rk3 
gk:gkl,gk2,gk3 
bk:bkl,bk2,bk3 

^bTs m3 0(3^-r^lOfe1iIEtlISSCCCltt. ^tl 
(DXtli^^ I'-'QIZM UT fefS^E, G, BAs#t«&$nfci» 

t , til;t»4g?10~12 ai:*3 ^ tl S feft^Eout. Gout , Bo 
ut{±JR©i-5C%5o 
Rout=rkl • R+gkl • G+bkl • B 
Gout=rk2 • R+gk2 - G+bk2 • B 
Bout=rk3 • R+gk3 • G+bk3 • B 

mw^mm^v - h-;r > u -p< u igt-^^-rsma^ 

mrk.gk,bkli. miiacQiolr 

rk-rkl,rk2,rk3 

gk:gkl,gk2,gk3 

bk:bkl,bk2,bk3®9-oT-fe5-t'feSA^e>s ^ 1 ©feMIE 

[M]ESccciT-^T?s:d0iE*nooitaT-fet3fei: LTfes m 
u - > 'J ^ i; i9i: b-cttiBti^a*' 

^:®m3|§lC^i-r^ 1 ®feMlElHlg&CCCUC*5(tSfe1i 

IE t J; o T s imTtMm^m^ t o v ^ -c e ^ > ^ 

*^S1--g> <t o ttm^iztt, h5h3 bfe*ff<^i^frkl,gk2, 
bk3^£^M-r5^lfrJ:,<s 1flIEmfe«^t-0 

fcSSf^^rklS::;*:}:: ^»{?^ig{rk2,rk2^ ft t-rntf 

bfc3l^mrkl^fe;*:tL. *W^I&rkZ!&^Sfc{±ft. 

rk3$:IE{ITn{^J:V^o 

II 2 Ofe«iElHlS§CCC2{±^ ^iIE7i>facDe<t^® 

i:^ T(iffi®tf>v hSfCT^-^t-^fbTfr^tstiSMSL 



=&fe<i-t*s^n^n#?*T-^fbbfe 
oy-mm.^^ 4 Eic^x bT$> So 

S 4|2ICS^^•m 2 ®feMlElHlg§CCC2l::*5V^T. 13, 14, 
ISttMlEW^OfeM^® A;^;4S?^ 16, 17, ISii^ 2 ®fe 
1ijElHlgSCCC2® ai:^4S?-T-fe S . 
10 26{i;u^y ^ • 27{i?1l»g|5. 28~30 

liiDPgis 16~18i±^ 2®«felS©fei:^J^;-rs 3i):7t; 

^4El^3*^v^T^ efi■^^I^!a®*f^t$^^Tv^s^l 

13~15Cttl&^nTV^Sfefi^7=-^iia^feff^cDT'- 

i:^nt*5?)\ ^2®afei^®fei:^ji5t-s3»: 
7c©fefs^ (fefi^T^-^) tbTffi^bJg^ie-ist^ta 

m 4 H^;*5V^T A;f3«^ 13~15{;fe{t^^M0*f^t; 

^ tiT V ^ s HI ©«fei^0fe i: MiS;-r s 3 ?)jxi©fe«^ 

©7^-4' G, «fe{t^©7'-;5'Btt. ^tl^tvn (WT 
©l!iB^l3feV>T(in=8i:b-CVNS) tr>y h-©fefS^7^ 
-^^'.T•fe^)^ ^u^v^ • • 7^-:/;i/26t;^b 

X7¥ly7,m^t LXm^^tl^^ 1 ©«fem©fei:*f 

t&l-S 3 »J7C®fem-^©7=-^ tc*5tt 5±fflX tf 

3(» . mii»gP27t3A;'3$nsH i®Sfem©fei:Mi«;-rs 3 
di7€(D&is^(D7'—f^ iz^if s Tffi z If h «^ 

tl4Ifyh (X=Z = 4) T$lS^bT^^So 

;i/<y^ • 7" • 7^-y;i'26t{i. H 1 ©^fel^©fe 

h^t&t-S 3*K:fflfefi^©7^-^ (*fe{i^07^-^ 
Rs #feft^©7^->$' G. »fefi^®7=^-^B} tItJtt 
^^fi^tl±.l&^ If >y hrx,gx,bxi:Mf5bT»W^nfc 

^ 1 ®^feis©fe^*tjit;l-s 3 »:n<D^im^m 2 o« 
fei^©fei:^*s-rs 3 »:5cOfeff ^t-^ilbtfe«^© 
x-^Rx,Gx,Bx {H6 0tt3or,#8tr>j; b©3ET^-^'} 

41 mnmnzi3\,>xnf3:t>n?>&m^im(Dmn-izm 

bT^ffl^nS^trlff«^^©7^-^kr,kg,kb {^6 0 
tf"©# (8x3) tr>y bO«»im®7^-<S'kr,kg,kb} 

ti^nfe^ 1 ®^e»©feh^j^;-rs 3i^7c©6fi-§-© 

5=-^'R,G,B(C:feltS-en^n±{44 tr>^ h©7'-^5'rx, 

gx,bx*s:5'Ku;^(8^i:bT;i/<yi' • Tu^t" • ^-r;b2 

s BuiB b fe T H u T.m^xm'^ $nfeTKu;^{c ibis ^ 
50 ntv^feH 2oftfem©fei:MfBt--g) 3 i)j7t©fe<i^tc 
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(4) 



^iri^ b-C^ffl^ns^ ^S[^^»©7*-^' kr, kg, kb i: 
(D'r—i'U. Gx, Bx{±eMl^34~36 U-CAn«LS28~30 

G z = kgl» rz + kg2<» 

B 2 = k bl" p 2+ kb2» 

Huf3® (1) ^(DJ^^ti^mW-^'iftt^xmrSy'-^i^z.G 
z.Bz^^fiKL. •?n<£{K2liia40~42S::fhLTmifHUfcAD 

WmmkTT&t) U SfcffiMli^*kgl,kg2,kg3^S h 
»t:i«H«^a!ckgT-«t) |Si^{3ffiPa^»kbl,kb2,kb3 

&*i:toTMra»^kbT-«fcbT*>3s ^titcM 

ntsT^mmm^pmimizisi^^-c t fflp^«^iK*%r, kg. kb t 

mSHttSUIHbfc (1) ^■e?x^nTV>SJ:a'&:«@ 

H 5 iatl4oV'>T43~45{im»Ss 46~48ttMjS^J^J^IlI 
ES. 49~51{±in»i§T'fe?>o 

^gi^nt€ifs^©7^-iS'Rx. Gx, Bxh. mmwnf> h hi 

$nfc*IP^7=-^Rz,Gz,Bz h Srin^ b-c^ 
Rout =Rx+Rz, Gout =Gx+Gz, 
Bout=Rx+Bz 

fefi^^Oa ^ ?x t (±1 ^J-Rout , Gout, Bout ^ ffi;^ 

lS^16~18{CtB;^-r.5o 

>^ • x-:^;i/26{c{±, 1 ®^feiRcDfe^^ii£;-r-5 3 * 

TcCDfeM^Ox'-^R, G, B ttiJt -5 €n^n±{4 4 tf 

»:7E;®eM^©7^-^R, G, BS^ 2 CQ^fem®fihM/i& 
f S 3 «5c©fe«^ ^Sl b fcfe{S^07^-;5' Rx, Gx, Bx 

bT<$ffl^FnS^^«SC^iS07^-^kr {krl,kr2,kr 
3} ,kg {kgl,kg2,kg3} ,kb {kbl,kb2,kb3} i:Asi31S^ 
tvTV^SA^ m%^\ytzmM'mSD^-^^T {krl.kr2.kr 
3} .kg {kgl,kg2,kg3} ,kb {kbl,kb2,kb3} ^fflV^TSI 
^rniX^nfi-ionh J; o Tff ?> tvS WKt^- 

^ Rz , Gz , Bz S m V ^ T - cJ' ^ If -r S :i h t3 <t 



8ISCg|527CttA*4ffi?13~15Cttii!&$nfcfe«^*!!a 

©fe®^®7='-<5'R, G.B07='-^ S^n-^-nTte 
4 hT'^ h©7^-^'rz,gz,bz*sej3li^31~33$:^b-C«$& 
$ti-rv>5A»5)s t(i§3©J:-5t:bT;i/>5'^ •T^'T'-f^ 
-:/;i/26i)» 5>e3iM37~39*^ bT««&^nfef1l»^S!t 
©^-^kr.kg.kbi;. Hul3bfefef§^it[L^®M^t$n 

-^J'R,G.B®T'-^t*itt5-etl-€'nT(ii4lfy 
u -i'rz.gz.bzi:J3J:oTRlf^®Sl^s •r^t>t.^ 
ISZ + kr3" bz 

s z + k g3» b 2 } ••• ( 1 ) 

(gz+kb3''bz 

■r-^5J:dic, feM^jtaaoss^tci^bti^ffl^ns'^ 

§mII3bfc«»^SSc®7^-^kr {krl,kr2,kr3} ,kg {kg 
I,kg2,kg3} ,kb {kbl,kb2,kb3} . tti.t)^. ^ 1 . 

20 fel^©fei:^^s■rs 3ac7c©fefi^{;:*»tsse«^© 

>MglSO«^gi5:0>K:*f bTfrftfcnS 1 ^R2]«JU±©SC 

5 )^^»i?!{kr, kg. kb?& . =&fe«^#[Hl-®^jt;^£ 
fbbfc«-&{C*stJ-^a»M^i; bT»e.ni.«l^fe®7^ 
-^'ASx 8B1«^««»5.^m^nfc^2©^fe5^®fei:M 
jSf S 3 »:7ti©fe{B^©7^--^ {C*5tt ^«^felft±ic$, 

*^o. &fe{i^*s^?4T-^{bbfc^^®ft/J^i*S 

ot:^tf)TV^:5©T•fe5o 

fJi3®;S^Mi*6<]{cl¥iBJc|5SHJ-r?>o ^TiattfiacO 
30 afeiR® 3 »:7t,©fe ^a^^■t?)®{3fflv^e>^^ 
•5 3$fl®fe^F^®SiB^ElT-^ f). ^Httfe^ffl®'3ttS 
R.G.Bii bfcRGBaemwfe^PJT-ifeS Jl^nXl^-So 

^ 7 |1I{C*5V^T 0 ttfe^P^© 3 W. G,B®Jp;iST-fe 
»3v ^®ili^Ofcll;SO^l>^^gB^®;S^^^t-AR,AG, 
AB, AC. AY. AM. AWi:® 8 o®;;^^ ioTH^tlS^ 

ll7 0^^?^^nTv^si:^l^*®fe^Pi^. ^fi®&^ 
«t^n^tiN#:S-r5 i:^ N3fll©/J^$^i::$^*©fe^ 
HCioT«fiK^nTV^Stt.«©*)©i:bT^^ns 
40 Cl®N3<i®/J^$S:s^:^^^:©e^Pa®*^i:bTSI 
fie$nTv^?,iz:;^{*©fe^ra(i. RGB«feiSofei:^^^& 
■r s 3 iJi5u©fefi^©?'-^'R.G,Bo#fe«^As^n-e 

nN=2n©|l|^CJ:-3T^t$nSnh:^> h-To©?^-^ 
T- 5^©fe^Bg ^ 1 1: ?) o 

•^nx-v RGBSfe^lr J:-5 3i)(J^®€ift^©7=^-^*s 
^nmstr^^h (n=8) ®*i-&l::{ix Btll3bfcll7 
EI tf ® o 8 o® ;^ t J: :3 T H * tiT I ^ S 3i:7Jf*:©feSPa 

tt. ■en©^^«fc:-€n-en28 (=256) ^^^tisc: 

50 $nTl^S)t^fliO%Oi:b-rat)^tLS^:i:tr?&:-5o 
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AsgitBCctaCs -en-ensify h (n=8) 

I'. ^feft^07^-4'©±{44tf >)/ b (X = 4) CDt^- 
^ id J: TMf 3 L/ fern 7 Biff CD 8 J; o r ffl a tl 

-fnc&i^^ti^n^nE* (=16) ^^^naci: 

t:i-:jTW?)nfei63 (=4096) ^@®/J^^^£J:c*^*:{I i 

<a4tf>;;h (Z = 4) J:^TffM$nS'h^^Cji;^f*: 
{±s BtitB bfc^e«^©7^-^' ©±te 4 e >y h <t ^ T 

ffM^nfc'J^^>&iz::??i*:®S-.i<ia©*>©Std> -e©'h^ 

:feS:*|*:©^^«K:^tt^n24 (=16) ^^^tl^Zi t 
{zx-oxm^ntziG^ (=4096) fll©/jN^5&:i::^i*f3J: 
^ T tiT V ^ 2. tt.^© 4) o t ^ tiT V > i. CI t ttJl 

fcci5T% gEiE®J:^{::^4[aEf®A;t7SS9'l3~l5{3 

feM^5fLS©*rfe(;r^nTVN^^ 1 ®afem®fei:M^& 

■r^3»:7C®e{i^x-^i:L.T#tf&^n&&nhf>y h 
©^eM^®7^-^R. i^fe®^®7^-^G. WfefS^ 
©7^-^ B©rtts Buf3©^fefS^®7^-^ C*5{t 5± 
^jiX tf^y S (mij£li®^JT-tt4 tr^y h) *s;i/>v^ • T-yT* 
• 5F-.:/;i/26tCT h- uxmmi LT#t*&^n5 d i: t i 
t)x ■?©zb-L/:x«-^K:j:-r>T;p>j'^^ • T^/^- 
;^26t^^&fB1iS;^^^•r^^fc^5^-^5'. -r^stoTfeHlcft 
fem©fei;^/iS-rs3y:5n®fefs^®T'-^ (*fe(s-^ 

Ot'-^S'R. #fefi-^©7=^-^G. »fe®-^®7=-^' 
B} C*5tt5-en^n±f4Xtf-y hi^MjiSbTlfim^tl 

fzm 1 ®*felR®fei:*t^&-r S 3 »:7c®fe«^t:^ 2 O 
Sfe^ofehW^Et-s 3 »:^®fe«^C^«IUfcfe{i^ 
©T^-^J'Rx.Gx.Bx {^6H45®#8 e>y h©^7^-^?} 

g^»a527^3*5v^T^f^d:t)^^s6M^^Qao«l^^cl^ 
^t;^ (8x3) if'^htiyr^s^^tixi'^^mwmms. 

r,kg,kb} tifiJl^^i^^ • :^>y 7° • t^— :/;i/26*^e>KEtti^ 
*U Sfcx ^40i^'©A;'7iS?13~15CfeM^jiaa©*f 
^^^$J^T^^•^.^ i ©Sfem®fei:*t^&-rs 3i)c5c;©fe 
ft^x-^ h bT§t$&^nfe&n If >y h®55^fefS^©x 
-<5'Rs #fe{i^©7^-^G. »fe«-^®v^-^B©|*i 
Hul3©*fe«-^©7^-^$'C:j5{tST<ftZtr>y h m 
m<DmX-it4\^^^ h) ®7'-^rz,gz,bzAs^ffg|527Ctt 
$&^nT. «»a527{r43V^TB5iBbfc«»^m©5=-4' 
kr.kg.kbiiWHT-KM© (1) ^T*?x^nTV^S io^C 
aSASfT«:t)n5 fcC i »3 > fl5IBO#fefi^05'-^' 
lC*5(t?)T{4Zt:^y b©T'-^rz,gz,bz$:fflV^TMPa5= 
- ^J'Rz, Gz , Bz 6) tv i) J; d ^ V -« S c i: {igEt:: 

-ebts BulB©;!^')'^ • T^r ■ 7^-y;i/26t:^tofB 

<«^-B-T*3<±7^-^. ■r>fei3it.^l©«felSOfei:M 



(5) 

tr^y h i:Mjsfe bxtttitj^nfc^ 1 ®^fem©fei:Mj©-r 

5 3 «)i:7t©fe«^S^ 2 omfeM©fei:^li&-r S 3 iJjTC 
®feffi^{'^J^bfcfefH^®5=-^Ex,Gx,Bx {^6 04" 
®^8 tr-y h®^7^— ^} {i> 4^^" h • -^^y tf>^7 

• y'-:fj\^y3^(Dmmi:imLx9^ii>'om\'^'otix^x 

V^S3l«lJs -e®fliJ©g-ffl®^©®l*I*'?>jSa>Ei:^l8!<£31 
IR bTSfttofc^ 2 ®afe^®fe«-^®T'— :J'Rx, Gx.BxAS 
fflV^e)^^5®■CfeSo 
4-, HutB bfc» 1 ®«felS®fei:WiiS-r 5 3 i>J5c©fe 

n «^©7^-:J'{r*nt5^n^ti±ffixify 

nstr^y h®feft-^®T'-;S'®f*)©±{44hr>y hr-fe^ 

i«^-a-rfes^2©«feiS®fefi^®5^-^7{±, #feft 

^07^-^©±{44lf>y h®T-*-^CJ:oTSuf3b;tll 
7 El'f® 8 -Q®fl^tc J; -pTHSnTV^ ■Si:;^{*«®e^ 

24 (=16) ^^r^:itiC^r^xm^n?>16^ (=409 

6) <l®/^$:^3i:5-i*;S®&8f@©]l/i^{iEttT-^$ns 

II 2®^eiSJz*5{ts§8ii-ro®7-*-^ iiJ&^nTv^ 

20 ^<DX'$>^o 

•^nx\ ;i/^y^ •v'«y>'-7^-:/;i/26*»6Mttl$tifc 

m 2 ®^fem®s-fe«^®7^-^ {±> fes^^oasa** 

6J±J;t;^-B-a'^§&8 bT-y h©&feft^®7=^-<$'(c43{t 
5±{44try ^^:^^^•^sb•r^*?>i(l^^4»®^ fTatJ-fe, 
HuiBbfc^ 7 H® 8 o©iiSr-H*n-CV^Si:;^^*tt©fe 

^p^(d*3v^T. mmiLis^^co^m^^n^m^ (=25 
6) ^^$nfett.^tf# i£. n-52563fli® /jx ^ u^Lism:: 

43{t S #m;S(4B©5=^- A» e. atR^ tlfe t) ©T? ttJS: 

<^ ^7ElPf'®8-o®;j^{z: j;-:jTHStlTV^53i::^'f*® 

30 ^mmz^n^m^ (=i6) ^^^n^^ifct^ifjffe, 

nfcl63 (=4096) m(0'\^-^tiitL-:f5mz.iii\-)^^M^^ 

g©7^-;j' aiR* nfc © 5fc t? T v-* s o 

-r^fct)*). HifiBbfc;i/>yi7 . T>y7° • 7=— ■7';i/26*^^ 

-^lC*5»-?>T{ii4 t>y h (Z = 4) t*fjS5bT^S?> 
lfflgiJ©fi^gp^©7'-;J' bX V ^ Stt^® 4. ® i: 'a 

TV^SHlJlBbit#8 tf<y h0#feli#®T^-^i3*{t.S 
T{44tr-yh (Z = 4) i:^fSbT^^Sifflig|5©«^ 
40 •enS<St:HutBb&fe^ra4'K:tSiS$-& 
fci: bfe:©^lc> Huf3bfc&8 tf>y h ©ftfem-^®^- . 
^id*5(t^±(3i4 bf-y hi:*f*&bT;^^?./h$^iz::&{* 
. i:fl^®^)®^ro^,^T^ ■?-®i:;^i*;®#^§f3^ti^n 
24 (=16) ^^$nSCli^CJ:t)ffe>tLfcl63 (=409 

a-rs4)©i:bT«m^n.5fe®-r-fes} . 

^CT\ ^i/^yi^ • 7'>y7'' X— :^;i^26i»»?)f#e)ti5^ 
7'-^^c^l^S^bTV^?.7^-^?. -ttai^^. tulBbfc^S 
br>y b©^e«^®7=-<^fr*3(t-S)T^44 hT-y h (Z = 
50 4) i:Mli5bT^S5)Ma50fS-*a5^®7=^-^tts ^tl 
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(6) 



^ ttttlE bv ^)t^^^I /.c ^ 1/ > .5 i: i: tcpi^ 
?IIVAs^^b^V>J;3tU bipfe. ftul3bfce>'N-7> 
XASlEb<«fenTV>S«^{C*5VNTfe^Uf4)ft'h{-^C 

k rl + kr2+ kr3 
kgl + kg2+ k e3 
kbl+ kb2+ kb3 



^ (D^'b s J: ^mmifim^ t ^ n s i ^ ttmm 

5^ - ^ Rz , G z , B z * f# S i: i)S 7? ^ 5 ® 53 ^ 4i) T V ^ 5 © 

Xi>^o 

ftij^e«±cfe»3s i)>o|!iisffllut*s»^b^tv^J;■5t■r 
R V 



G w 
B w 



} 



(2) 



tillB® (2) ^tJ;t3TS^^nSo 3.kgl,kg2,kg3,kbl.kb2,kb3&fflt^Ts ^bfc (1) 

R z ~ k rl» r z+ k r2- « z+ k r3» b z 
G 2 « k gl- r z+ k r2- g z+ k b3' b z ) • (1) 
B z - k bl* r z+ k b2* s z+ k b3- b z 



^;ov^TM^bfe«^t^±. ^(Dun^^tLxm^ti 

*>®tCS;>). afe;^!pI's®i^|i;AS3gi^brv>5«^C/j: 

MiB© (2) A^ms.t^^oizmmmm. 

k^l.k^2.k^3.kgl,kg2,kg3,kbl,kl)2,kb3^£^i^)Tt)^ fe 

ffet)t)s AH,AG,AB, AM, AChJpjSOfcOligai 
©PStfr. dg, (5 b*s«'jNh?&?) <t 
&tJ;>3Tg3© (3) ~ (5) ^©ctat«fee.tl/irl 
^^mn , krZ, kr3, kgl , kg2, kg3, kbl. kb2, kb3 6 H 
(Di:^lzmn^WL<Dr—i^tLX)l^y^ 'TVZT'T— 
KjibfciT'-^J'hMtbTiait^-B-TiX 

©T-feSo 

5r= (krl-Rr) 2+ (kr2-Rg) 2+ (kr3-Rb) 2 
+ (krH-kr2-Ry) 2+ (krl+krS-Rm) 2 
+ (kr2+kr3-Rc) 2 — (3) 

<yg= (kgl-Gr) 2+ (kg2-Gg) 2+ (kg3-Gb) 2 
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+ (kgl+kg2-Gy) 2+ (kgl+kg3-Gm) 2 
+ (kg2+kg3-Gc) 2 - (4) 

<5b= (kbl -Br) 2+ (kb2-Bg) 2+ (kb3-Bb) 2 
+ (kbl+:kb2-By) 2+ (kbl+kbS-Bm) 2 

+ (kb2+kb3-Bc) 2 - (5) 

Buia© J; d bx e. nfc&si#<^^©7=-^kri, 

kr2,kr3,kgl,kg2,kg3,kbl,kb2.kb3S:;U>>i' • Tvzr • 
7^-:/;i/26(c:l311^-a-T43*x -tv^ ■ =r~-:f 
;i'263tpe>f#e5n?.±7^-^t:^^^b-rv>S7='-^^^ a 
;^^nfe^ i©^€i^ofeh*f^5-r?) 3 i>;7c;©fefi^tc 

* It S ^Mn^<Otm<D\m%^ ^ b T V ^ ^ Tte 4 tr 
>j/b (Z = 4®«^) ©T^-^jT.g.bi;, H5f3b&#8l 
SCfJ^litCD 5^- ^ kr 1 , kr2, kr 3 , kgl , kg2 , kg3 , kbl , kb2 , kb3 

®iR»gi527(Z <t o TSI» bTW ?i§ffiM7=-^Rz, Gz, 
Bz^£4figbTs •?^^<&ll4EIt?^$^^TV^5J:a^r€Ji 
fa40~42^^ bTAD»gs28~30lr«i^-r S CI i: {3 i 

<> Sfcfe^i;f*s«'J^Ott.^©ll2 0C)«fem©3i)(l55© 
feM^T^— ^'Bout, Gout, Bout A^lf c, ns o 

BuI3©i3jiEi::*3('VT{ia5iB^©tS*<b©fc*6f3RG 
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S©fe^g|^:-^^^T 'fo^-e S S d i: -5 S -C ^> 'S: v^ 
©T-fe ►) > S ill3®l!iB^tt«^^*s 1 3 «{ioVN 

^^^^ f-i5i:#Jl©si»*fi^?x«is ^nfd(ti^MAs/i>:& 
*^B^©fe«iE^s©-iiJSfi?!i*T^uTv^?.ii 1 lat- 

*5v^T^±^ «iE*tm©feft-tt 1 »:^IS^© v h U ^J/^ 

^^f^ofcfem^Sx ^2©feiiiE[HiESccc2. -r^et) 
m 1 ©feffliE@iESccci*e>m;f3$nfcfe©^©5^- 

v>^>n5 1 *■2«fe^±©S;t*5^t51iKSIWffl«^l?!^7=- 
^ i: bX^ Ati5;^©fe{t^M{343tt-S«l3^felfe{**Wfc 

^wjsmiffSP h s^^T'«^$nfell 2 ©fewiEHSscc 
C2t J:oTi±l:;'j^^©#ttK:/^^ bfcfe«IE^ff <t o 
^rbT^i!^^ Sfc^ **B^ofeffliE^«©^©^«!'!l^ 

^tb•C^^Sl|2la^343V^Ta:^ S2®fe1tIEIlES 
CCC2s rtiii^%. ffiIEM^Ofe«-^05=^-^{^*5{tS± 

<4*ff©t:>y hPOT^-iS^iSTKL/j^fS^itbTtt^^n 

hPOT^-^ tMbTff^d:t>n58litlrfflV>e,n€> 1 

2m:i±©^{c*3ttSl«Fa?1l»ffi^S!{7^-^i:bT. A 
mij©fefl-l-Kf3*s(t t) 

&fe«^As^n-en#aTig'fbbfei;t©«'J^g^ 
^^l5h^^^T*«fia^tlf;m 2©feffiiEiHiESccc2i3 J: 5. 

m*i^As^*©il#1***^?. t)© J: bT©feffiIE<£ff 
^C^fe^t. |l|^©tB;^«l#5®#14i^«*©1^ttt©^ 
®^& 1 i!(:^lMS;®v b U -y ^y^JRSSrSfi:! bTfeffi 
lE&ff 35: o ct d 1 ®fefflIElBlESCCCl t J: 

o-c^iiEbTffi^7^t::^*&t--5 i d t b-rv^S. 

^©ioC, 3|s:^B^©fefflIE^Bt*5V>T(ittJ;b#i§ 
{c#t$&^n-§.ft^©<^^x ffi±(^©#+t^f&bT^l 
. EIi:m2S©«sK©feffiIE^■©^5J^^A^^£fflv^•5CI^:^r 
J:t)x fe»]S©JSJI(t*^l^bfe«^T-<^IEIfef^®^H 
l9:^4)^^fc$tiS©T-feSo 



[^Ba©^!j^] 

t;±. P»riJi^bfei:;i6A»?,B^6A»*c}:-5K:, sic 

^B^®fe1«E^«iiMlE*l-^©fe«^l3 1 i>:#iM^©-7 

nf::^ 1 ©feMJEiissts m^n^(Dmm<o'r—i'\z 

bfeffiIEmefi^7^-^'t*(t§T{i+fi®t^>y M¥® 

T*-^' K:MbTfT5&:t)ns^5^t:fflv^ 1 2^j-:ji 
10 ±®S;t:*5»t5Wra«»ffl#l»7^-^i:bTs AfcB±;© 

fi^As^n-en^S&T-^fb bfc §©fi'J^ J; ^ 

^^mMmti-r?>mu^t. tuiBcMiE^nfcfew^© 

1 0 i^ll 2 lSI©1ifS;®fe1«IE^«©Mn*^^ffl 2. :i 
[El®©fi#^i5£B«] 

m 1 2 Eu±*^B^cDfe«iE^a©^fi?!).^?vt- 
yv^yi7m. ms mtm i ©fe«iEiiiK©«^«?!is^t- 
:fv^ifi7ms ^4 2 ©feffliE[5]s§©«fiK«?y 

30 yo^v^Es ^50H:^2OfefflIE!Hli^4'T-Mffl^n?) 
iS^gi5®>|«fiX«?!I^fc^>r >y m 6 2 ©feffl 

lElllE&4'T*<$ffl$?x5;i'^yi' -Tvif ' 7-—y)\^oyW& 
rt^*^J^^bfc0^ »7iaB:i5iB^Ofe«)®feSF^S^-r 

1 ~ 3 MiEmtC ^fLT V> ;5fejH^©A:t;SBg^x 4 

~ 6 feMlE^S©tiJ:'jiS^^x CCCl ^ 1 ©feffilE 

iHlgS. CCC2 {±^2©feffiiE[HlSg. 7~9,13~15 

Xti^l-. 10~12,16~18 ^ti^l-. 19 mff^ 

l!^rk,gk,bk^^^bt:SSt^20~22tC#t$&-r-5*fiC<^M 

40 ^^U-K:t>U-/^';s 23-25 AD^i§> 26 

;i/-y<> • 27 m%^. 28~30 

iD^lls 37~39 40-42 {Sj^JiSs 43-45 

Mits^ 46-48 mMn%^m^s 49-51 jn 
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